In spite of the taxonomy of the Aspergillus species of the Nigri Section being regarded as troublesome, a number of methods have been proposed to aid in the classification of this Section. This work aimed to distinguish Aspergillus species of the Nigri Section from foods, grains and caves on the basis in Polyphasic Taxonomy by utilizing morphologic and physiologic characters, and sequencing of ß-tubulin and calmodulin genes. The morphologic identification proved useful for some species, such as A. carbonarius and Aspergillus sp UFLA DCA 01, despite not having been totally effective in elucidating species related to A.
INTRODUCTION

Species of the genus Aspergillus Section Nigri or the
Black Aspergillus are widely distributed around the world and have a capacity of developing in a vast variety of substrates.
Many species are able to cause deterioration of food although some of them are used in fermentation industries to produce organic acids, such as citric and gluconic acids, as well as *Corresponding Author. Mailing address: Departamento de Ciência dos Alimentos, Universidade Federal de Lavras, UFLA, Campus da UFLA. CEP 37200-000, Lavras-MG, Brazil.; Tel/Fax: + 55 35 3829-1399.; E-mail: luisrb@dca.ufla.br Identification of fungi of the genus Aspergillus hydrolytic enzymes like lipases and amylases (1, 26) . A. niger is one of the species that is widely used in biotechnological processes and it is the only one that has the "GRAS status" (Generally Regarded As Safe) by the "Food and Drug Administration". However, some species of the Section Nigri distinguish themselves by producing mycotoxins.
The taxonomy of fungi belonging to the Section Nigri comprises one of the most confusing and complex due to the subtle differences between the species. For a long time, classification and identification of these species were studied through morphologic criteria (19, 22) . In this manner, some species, such as A. carbonarius and the uniseriate species (A. japonicus e A. aculeatus), can be easily recognized through identification manuals; while species related to the A. niger aggregate complex have been difficult to distinguish using morphologic criteria Samson et al. (22) . Polyphasic taxonomy has been used for identification, as well as description of new species of the genus Aspergillus (16, 18, 27) . Recently, the taxonomy of the Section Nigri is undergoing reinvestigation using polyphasic taxonomy, which uses different methods (morphologic, physiologic, metabolite production and important molecular data) with the aim of simplifying and elucidating this section's confusing taxonomy.
The objective of this study was to use Polyphasic Taxonomy to identify species belonging to the Section Nigri isolated from different sources, such as foods, grains and caves.
MATERIAL AND METHODS
Morphologic analysis
One hundred and ten fungi strains belonging to the Section Nigri were used in this study. All of them were obtained from the Fungi Collection of the Mycology and Mycotoxins Laboratory of the Department of Food Sciences, Federal University of Lavras -Lavras -MG, and were isolated from different products and environments as presented in Table   1 .
After pure culture, the strains were inoculated into Petri After 7 days of incubation, the microscopic and macroscopic characteristics were observed (14, 22, 23) . Frisvad and Samson (7, 22) .
Determining the ochratoxigenic potential of the identified species
In order to determine the toxigenic potential of the species, the Plug Agar methodology, described by Filtenborg & Frisvad (6) , was used.
Extraction of Genomic DNA
Conidia of the Aspergillus strains were inoculated in a complete liquid medium (NaNO 3 6.0 g; KH 2 PO 4 1.5 g; 
DNA amplification and sequencing
Primers used to amplify a region of the β-tubulin and calmodulin genes were obtained from Glass and Donaldson (9) and Hong et al (10) 
Sequence analysis
The quality of the sequences was analyzed using the Phre/Phrap/Consel package. For identification of the strains, the obtained nucleotide sequences were compared to those already stored in the National Center for Biotechnology and Information (NCBI) sequence database, using a research tool,
BLAST (3).
Sample preparation for analysis using a Scanning Electron
Microscope
Seven significant strains of each species belonging to the Section Nigri ( A number of images for each sample were digitally produced and registered at variable magnifications.
RESULTS AND DISCUSSION
Morphology of the colonies
The strains belonging to the genus Aspergillus Section
Nigri characteristically present dark-brown to black conidia, with uniseriate or biseriate conidiophores, spherical vesicles and hyaline or lightly pigmented hyphae near the apex (12) . costaricaensis by the color of the mycelium. Aspergillus sp has a white mycelium, while A. costaricaensis has a yellow mycelium. Other differences between these two species are: the reverse color in MEA 25 ºC ( 
Conidial ornamentation
Among the biseriate species, A. carbonarius could be easily distinguished from the other species based on size and conidial ornamentation, whose diameter varied from 7 to 9 µm, although some reached 10 µm. Other species that produce large conidia include A. homomorphus, A. sclerotiicarbonarius, A.
sclerotioniger (22, 23) and A. ibericus (22, 23, 24) . The rest of the species studied presented conidia with varying sizes, Table 3 ).
The spore ornamentation as observed in MEV permitted the distinction of two groups of the analyzed species of Aspergillus Section Nigri: those that presented warty conidia and those that presented echinulated conidia (Figure 2 Growth and acid production in CREA (Creatine Sucrose
Agar) culture medium
This selective medium is widely used for the classification of a number of fungal cultures, especially in species of the genus Penicillium (7, 22) . Recently, this medium was used to divide the species of Aspergillus Section Nigri into groups according to their acid production (23 
Evaluation of the ochratoxigenic potential
Two species of the strains listed in Table 1 presented themselves to be potentially capable of producing OTA. Out of 39 A. niger strains, 6 species were capable of producing OTA.
Some studies confirmed A. niger to be an OTA producer although the OTA production by these species is rarely reported (5, 11, 25) . In relation to the species of A.
carbonarius, 6 out of 9 tested species were potentially capable of producing OTA. This specie is considered to be a major OTA producer in grapes and grape derivatives (21) .
The rest of the species listed in Table 1 lacticoffeatus, belonging to the Section Nigri.
Molecular characterization to distinguish species of
Aspergillus Section Nigri
The From the results obtained in this study, it can be concluded that Polyphasic Taxonomy proved to be the most precise method for identification of species of Aspergillus Section Nigri. 
